Abstract. Stable planes are a generalization of compact connected projective planes.
theory of compact connected projective planes in general (see [14] and the references given there). In order to exploit these techniques for stable planes of arbitrary dimension, one needs information about planar groups (cf. [19] ~ as well as about quasi-perspectivities. Note that, for each quasi-perspective group A, the line Lx is determined uniquely if x is moved by A. We write ~a = = {LxlXeM\Fix(A)} and ~= ~w<~> for each quasiperspectivity 5.
According to ( [7] , 1.1), the mapping Z : x ~ L x : M\Fix (A) ~ ~ is continuous. Restricting/!. to a line H that is moved by A, one obtains that 5e~ is locally homeomorphic with H. Note that each line Lx e 5r is fixed by A. According to a well-known theorem of R. BAER [1] (see also [11] , pp. 71--73), each quasiperspectivity 5 of a projective plane either has center and axis, or the geometry induced on Fix (5) is a non-degenerate projective plane (in fact, a so-called Baer subplane, cf. [4] , pp. 82, 91--94). In the case of compact connected projective planes of dimension 0 < 2l < ~, such a subplane has dimension l (see [12] [] We wish to extend R. Baer's theorem to the case of quasi-perspectivities of prime order, in particular involutions. For this purpose, we shall use the following topological lemma. [] For stable planes, we do not know whether case d) occurs. It is, however, easy to give examples for discrete linear spaces admitting such quasi-perspectivities: 6. Example. Let (P, ~) be a projective plane admitting an elation r with axis AeN and center c~A. For each point x EA\{c}, the restriction of r to the geometry induced on P\(A\{x}) is a quasiperspectivity of type d). Note that in the non-discrete case the deleted set is not closed, and we do not obtain a stable plane.
We turn to the study of commuting quasi-perspectivities now.
Lemma. Let a ~ 1 be a quasi-perspectivity of prime order with axis A. Then there is exactly one fixed line Ca ~ J/ga\{A} for each point a ~ A. Moreover, Ca belongs to ~a.
Proof. The existence of Ca follows from [15] since J~a\{A} has trivial homology groups (4)). Now Ca e s because Ca is different from the axis A. If there is another fixed line L e J//a\{A, Ca}, then a is the center of a by 3). In this case, Cb would be an axis for each b ~ A\{a}.
Proposition. Let A be an elementary abelian group of automorphisms of a stable plane (M, rig) and assume that there is a line A ~ Jfl such that A is the axis of each 6~A\l. Then A is cyclic.
Proof Choose fie A\I, and let a be a point on A. By 7), there are exactly two lines A and Ca through a that are fixed by 6. Since A commutes with 6 and consists of automorphisms with axis A, we conclude that each element of A\I fixes exactly the lines A and Ca in ~g/a" Now A is an elementary abelian group acting effectively on the homotopy sphere d/{ a such that the set of fixed lines through a forms a 0-sphere for each non-trivial element of A. A theorem of P. SMITH [16] yields the assertion.
[] Note that 8) excludes many types of finite groups (see e.g. [2] Ch. 5, Th. 4.10; Ch. 7, Th. 6.2). In particular, the possibilities for connected Lie groups are strictly restrained. Note that the automorphism groups PSL3H and E6(-26 ) of the projective planes over Hamilton's quaternions and Cayley's octonions, respectively, contain subgroups isomorphic with (Z/27/) 4 and hence 15 commuting involutions. Only three of these have axis and center, the remaining 12 are Baer collineations.
In the study of stable planes with large automorphism groups, the following will be useful: Proof. i) Let U _ Lv be a semi-axis of A. For x e M~Lv, the stabilizer A x fixes each of the lines xu, where u~ U. The set {xulue U} is open in J//x. Choose u e U. For y exu\{u}, the stabilizer Ax, y has two semiaxes and is therefore trivial. Assertion a) follows from the fact that dim A/Ax <<. dim M = 2l and dim Ax/A~.y <~ dim xu = l.
ii) Assume that A is quasi-perspective, and let Xl be a point that is moved by A. Choosing two points x2, x3 such that xl (~x2x3 we obtain that A=~,xj3 is trivial. Since dimA/Axi <<. dimL= i = l, assertion b) follows. In case c), choose x2 and x3 in the semi-axis.
iii) Assume the situation of d). Obviously, the involution cr has axis Lu, and A fixes C, for each point u e U. Choosing xl e C,\{u} and x2, x3 e U, we obtain that dim A ~< l analogously to ii).
[]
